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This chapter provides an investigation of stormwater program effectiveness, characterizes the surface 
water quality of Ventura County, and summarizes water quality data for monitoring conducted during 
the 2002103 monitoring season. Analysis of samples collected at various sites throughout the 
watershed provides information to assess the impact of stormwater discharges and helps characterize 
the status of surface water quality for watersheds within Ventura County. The monitoring aids in the 
identification of pollutant sources as well ,as the evaluation of stormwater program effectiveness. 
Considering program effectiveness in the evaluation allows for changes to be made in the stormwater 
program to resolve any problems that may exist. This adaptive management strategy improves the 
quality and effectiveness of the stormwater program and minimizes the impact of stormwater 
pollutant discharges on the watershed. 

For the 2002103 monitoring season, a number of key pointsihave been identified'and are highlighted 
below. 

For the 2002103 monitoring season, there were a total of 6 monitoring events (3 wet weather and 3 dry 
weather. Samples were collected in accordance with permit requirements for the 2002103 monitoring season. 
There was a successfbl collection of samples at all stations and events as shown in the table below: 

ME-SCR X X X X .X  X 
ME-VR X X X ' X  X X 
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8 Bioassessment monitoring was conducted during Fall of 2002. The second year of a two year bioasses 
study was completed for the 2002103 monitoring season. This study provides baseline information , 
biological land physical habitat condition as well as the effects of various land use activities, including 
runoff. The Index of Biological Integrity (IBI) is a scoring method used for this study that ranks and cia 
monitoring sites into groups with "good", "fair" and "poor" water quality. IBI scores for 11 sites sa 
within the Ventura River Watershed ranged from "fair" to Very good". For the bioassessment an 
benthic macroinvertebrates (BMIs) were identified to a taxonomic level of Species, but the California 3 
Bioassessment Procedure (CBSP) requires a BMI identification to a taxonomic level of Family. Alt 
identification of BMIs to a Species level could provide more information, the San Diego region IBI u 
this analysis was designed for Family level identification. In the near !%we, another Bioassessment 
using BMI identification to the taxonomic level of Family will be produced and sent to the Regional 
Quality Control Board. 

8 As an associate member of the Southern California Coastal Water Research Project (SCCWRP), VC\ 
involved in other multiple external monitoring efforts and programs. As a member of the Stom 
Monitoring Coalition (SMC) at SCCWRP, VCWPD is currently participating in an Internlit 
laboratory study to develop performance-based quality assurance and quality control criteria for stom 
monitoring programs throuout the region. VCWPD also supports other projects and advisory gra 
SCCWRP including the Commission's Technical Advisory Group (CTAG), Microbiological ! 
Tracking research, development of a Rapid Microbiological Indicator and the development of an b 
Biological Integrity for the County. VCWPD has also provided $24,000 for the development of an In 
Biological Integrity (IBI) for the County and $25,000 to support the Microbiological Source Tr: 
research. VCWPD and the City of Oxnard are also participating in Bight '03, which is a study on ( 

water qylity that will ultimately develop a tool to be used for modeling storm water runoff concentratio 

8 VCWPD is currently in the process of developing a new water quality database to improve data 
accuracy and data evaluation. The new database will cost over $100,000 to develop and will i 
automated QAJQC evaluation, water quality objytive analysis, a new data entry screen, and autc 
generation of data tables for the stormwater report. There are plans to expand the database beyo 
capabilitiys listed above to perform more complex analyses such as trend analysis. The new water I 

database will be a p o w h l  tool to help evaluate the effectiveness of the stormwater program. 

8 Flow melers were replaced with new and upgradedmodels at all sites monitored during the 2002103 r 
During Event 3, problems with the lSCO 700 modular flow meter at the land use (A-1) statior 
encounte'red. Through the adaptive management process, it was decided that all stations using tk 
modular flow meters would be upgraded to the ISCO 4200 series in order to prevent flow meter failure 
future monitoring events. The 4200 series flow meter is considerably more expensive, but should 
reliable and accurate flow readings. As a result, stations A-1, W-3, W-4 and ME-SCR have been up, 
with new 4200 flow meters that include area-velocity probes and level sensors. There was no n 
upgrade the flow meters at ME-CC and ME-VR because 4200 flow meters were already installed a 
sites. 

I 

Portable refigeration units (Glacier) have been added to R-1 (Swan Street) and 1-2 (Ortega Street) statil 
the 2003104 monitoring season. These units will allow samples to, automatically be kept at 
temperatures in accordance with sampling and preservation requirements. 
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VCWPD is investigating the addition of another flow meter at ME-SCR to provide complete flow 
measurements. During wet weather events, the infiltration channel at ME-SCR is closed to prevent sediment 
from entering the infiltration ponds. The Santa Clara River then flows over the diversion dam during large 
storm events and also through a river diversion gate. The river diversion gate runs parallel to the diversion 
dam and is present in order to maintain the diversion structure connectivity with the river. During wet 
weather, the majority of flow at the Santa Clara River runs through this river diversion gate and bypasses the 
diversion dam. Currently, there is no flow meter installed in the river diversion gate. There are technical 
challenges involved with measuring flow at the river diversion gate, since floating debris and sediment can 
interfere with flow measurement. VCWPD is currently investigating the use of a Marsh-McBirney Flo-Dar/c c -; 
meter which may be capable of measuring flow at this gate. L' 

Diversion 

Diversion 

Infiltration 
Channel Santa Clarn River Flow u 

The arealvelocity flow meter at the ME-SCR has been moved to a shadier location due to algae interference. 
During dry weather conditions, flow is diverted to infiltration ponds through an infiltration channel. Prior to 
the start of dry weather sampling at ME-SCR the flow meter in the diversion channel was moved to a shadier 
location and recalibrated to provide a more accurate. flow measurement in the channel. In the previous 
location algae had a tendency to build up around the meter and impact the flow measurements. Placing the 
meter in a shadier location and adjahnt to the channel side wall should reduce fouling of the probe by algae. 
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i VCWPD conducted an investigation to determine the source of metals found in blanks. Trip and statio, 
blanks were added during the 2002103 monitoring season to investigate metals detected in field blanks fd 
2001102 monitoring season. The trip and stationary blanks both contained detectable concentratio;;i 
metals. Consequently. the laboratory process was determined to be the source of the metals, rather thanr' 4 activities. Investigation into the laboratory process determined that two factors are contributing to the tiit 
blank concentrations: the sample preparation process and the low reporting limits required by the stomd 
program. The results indicate metals contamination may be coming from the sample preparation reagl 
More details discussing the metals contamination investigation are provided in section 10.7.2.1 A lettm 6 
the analyzing lab (FGL Environmental) discussing the investigation is also attached in Appendix G. 

m VCWPD will switch labs horn FGL Environmental to CRG Marine Laboratories as a result of ongi 
QNQC issues. CRG Marine Laboratories in Torrance, CA will be used in the 2003104 monitoring seas04 
handle all analyses currently conducted by FGL which includes: conventionals, nutrients. metals (ed 
mercury). EqA 8141 and 8151 analyses for pesticides. EPA 8020 analyses for MTBE. 8270 analysesz\ 
chlorinated pesticides. PCBs, semi and non-volatile organics, TOC, and oil & grease analyses. ~erchlo; 
testing will also be added to the 2003104 monitoring season analysis per the Regional Water Quality con( 
Board's quest .  Through adaptive management and the aim of obtaining data of the highest quality. tl 
decision to switch labs was made based on the ability of CRG to handle low detection limit metals analysd7 
well as overall quality control. I 

m QA/QC success rates for the majority of analytical methods had a 90% or greater success rate. QNQ 
success rate is defmed as the percentage of QAlQC resilts that are within pre-detennined limits. Results $ 
presented in Tables 10-28 to 10-3 1. With the exception of metals constituents, QNQC success rates shown 
major problems. More detailed QA/QC results are presented as Appendix E. 

i 
Analytical Results from all six monitoring events did not vary greatly between sites or sampling daty 
Constituent concentrations detected were similar to previdus monitoring years, and with a few exceptions n\ 
parameters s tyd  out as particularly high. Organic constituents/including pesticides and volatiles were largel! 
undetected Analytical results are presented in Tables 10-32 to 10-48. 
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8 Comparison chronic toxicity tests were conducted on Menidia bendlina (Silversides Minnow) and 
Strongylocentrottlrr ptnptrratus (Purple Sea Urchin). Currently, the stormwater monitoring program uses 
Menidia as the marine species for chronic toxicity testing. Chronic toxicity tests using Menidia were 
conducted during all three events at the mass emission stations, and toxicity was not observed in any sample. 
Additionally. one test was run on the sea urchin during Event 1 to evaluate the comparative sensitivities of the 
two species. A small amount of toxicity was observed during the sea urchin testing. However, sea urchin is a 
saltwater species and in order for it to be used for kshwater toxicity testing, salt must be added to the sample. 
According to Aquatic Bioassay and Consulting (toxicity lab), salt manipulation of the kshwater samples was 
the most Likely cause for the observed toxicity. A letter fiom the lab detailing these causes of toxicity is 
attached in Appendix G. SCCWRP also stated in a letter to the VCWPD that the Menidia is likely to be 

d ' ; ,̂ more sensitive to ammonia and some pesticides than the purple sea urchin. Both letters fiom Aquatic 

/ : , Bioassay and Consulting and SCCWRP are attached in Appendix G. ---/.-- 
l." 7- '4 4-. - 

9 ,  

8 Mass loads were calculated for ME-CC and ME-VR for all six events. Loads were also calculated for ME- 
SCR for the dry monitoring events (Events 4,5 and 6) only. Mass loads were calculated by using the average 
daily flow for the event duration and the concentration of the detected constituent. Event duration is defined 
as the time between when the first sample bottle was collected to the last bottle collected in a composite 
sampler. Results are presented in Table 10-5 1 to 10-53. 

8 VCWPD compared stormwater quality data with water quality objectives. All data fkom the beginning of the 
stormwater program (1993) were compared to water quality objectives from the Basin Plan, Ocean Plan and 
California Toxics Rule to determine the percent of time that objectives were exceeded Nutrients. bacteria 
and metals were most commonly identified as exceeding objectives as part of the water quality objective 
comparison. However, most of the metals exceedances were based on Ocean Plan objectives. However, all 
stormwater monitoring is conducted in freshwater waterbodies and discharges. To appropriately apply Ocean 
Plan objectives, samples need to be collected fiom ocean waters, outside of the mixing zone of a point source 
discharge. Also. the direct comparison of the Ocean Plan objectives to the monitoring data does not take into 
account the dilution that occurs once the stormwater discharge mixes with the ocean. Therefore, it is not clear 
that metals in stormwater discharges would contribute to exceedances of Ocean Plan objectives in the ocean. 
Also, Basin Plan bacteria objectives have been updated with the single grab sample criteria as described in the 
amendment for bacterial objectives. 

8 Ventura stormwater runoff event mean concentrations (EMCs) are comparable with other stormwater 
programs throughout California. EMCs' were compared to other programs based on land use types 
(residentiaVurban and industrial). It was shown that EMCs for industrial and residentiaVurban land use types 
were similar to other regions throughout California including Los Angeles. San Bernardino and Sacramento. 
There was insufficient agricultural land use data h m  Ventura County and other stormwater programs to 
provide a meaningful EMC comparison. As additional data is collected fiom other regions as well as 
throughout the County, a meaningful comparison using agricultural EMCs can be made. However, it should 
be noted that VCWPD does not have the authority to control agricultural runoff. 
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The 1998 Pollutants of Concern (POC) analysis was updated to reflect recent data. In 1998. 
Countywide Stormwater Quality Program (VCSQMP) developed a list of pollutants of concern i below) and possible sources of the POCs for the stormwater program. Since that time, the mo 
program has expanded to include a number of new monitoring stations and additional studies 4 
Extensive studies have been done in some areas of the County in support of TMDL work. and the 30 
has been updated An update of the POC analysis was needed to ensure that the most current infonnd 
reflected in the analysis. The analysis is based on a comparison of data collected by the stonnwatmq 
to the following categories: water quality criteria, an analysis of possible sources of toxicity, the availai 
BMPs to control sources of the pollutants, 303(d) listings, and local concerns. The POC analysis 
assigning a score to each pollutant based on these factors. The scores are then used to rank or 6 
pollutants based on their potential to cause water quality issues within the county. The following tab$ 
the updated POC list. '1 

'I 

4 
1 

1 

i 

1 
4 

I i 

Rank U- POC Lbt 
1 Total Nitrogen 
2 Total DDT 
3 , , Chlorpyrifos 
4 Copper 
5 Total Coliforms 
6 Ammonia 
7 Zinc 
8 Lead 

L 

i 
m The Source Identification Plan was updated based on the revised poIlutants of concern analysis. A $ 

Identification plan that was produced in 1998 has been updated with more recent data and an updated! 
analysis. In 1998. the general sources of the 1998 POCs were identified by VCWPD. A plan h q i  
developed to update this initial analysis to include the general sources of any newly identified PCC! 
identify and prioritize specific sources of the POCs in Ventura County. The plan to identify source 
pollutants involves reviewing available literature and local data, determining data gaps and 
needs, and gathering this additional information for source identification. 

m Trend analysis was conducted on stormwater runoff quality data collected since 1993. This analysis invoj 
the use of statistical methods to determine whether any trends exist for pollutant loads as well detemufl 
differences in m o f f  quality from various land use types and influence of hydrological factors. Results of/ 
analysis indicated that there is a slight increasing trend in total dissolved solids, hardness and Total Kje!{ 
Nitrogen concentrations. It was also determined that seasonal precipitation had a statistically si@$ 
effect in all statistical models with pollutant concentrations highest in the early wet season and d 
thereafter. However, the time trend analysis was seyerely limited by imbalanced data sets. 
sampling plan are necessary to appropriately perform the trend analysis in this report. .I 

- 
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10.1.4.3 Materials and Methods 

10.1.4.3.1 Sampling Site Descriptions 

Santa Ana Rd. *Dry - not sampled 
7 Lion Canyon Creek Lion Canyon Creek (tributary to San Antonio Creek) 34 25 19.3 119 1 

- U/S conf. San First u/s location from confluence. Impacted by -.$ Antonio Creek nearby stables and grazing. Heavy sediment load. , .. ' L  
*Dry - not sampled .? 

8 Stewart Canyon Stuart Creek (tributary to San Antonio Creek) 342607.1 1195 
Creek - u/s conf. First u/s location from confluence. Impacted by the I c 

San Antonio Creek city of Ojai and less densely developed residential lots. t r  
3 

9 San Antonio Creek San Antonio Creek. 34 26 1.8 119 1' 
near Stewart Impacted by the City of Ojai and less densely ? l "i 

Canyon Creek developed residential lots. 
10 North Fork Matilija North Fork Matilija Creek. 34 29 06.0 11 

Creek- u/s Ventura No dam influence. Below quarry. 
River conf. 

11 North Fork Matilija North Fork Matilija Creek. 34 29 35.1 11 
Creek- at gauging No dam influence. Above quarry 
station 

12 Ventura River - Matilija Creek 34 29 2.4 
below Matilija Dam First station below Matilija dam and first existing 

station above urban influence. Because of dam 
I influence, suggest not using as reference slte for urban 

impact. 
13 Matilija Creek - Matilija Creek. Above dam and below community 343004.5 119 

below community Monitoring station to evaluate effects of community as 
excessive amount of algae was found immediately 
downstream from community. 

14 Matilija Creek - @ Matilija Creek. Above dam. 34 30 16.9 11 
gate at end of road Monitoring station to evaluate effects of dam and as 

possible reference conditions. *Dry - not sampled 
15 San Antonio Creek San Antonio Creek above Llon Creek 34 25 19.3 11 

above Lion Creek 
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Figure 10-1. BMI sampling location of the 16 reaches selected for the biological moriitoring 
plan 
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10.2.3 Mass Emission Sites 

in Table 10-13. 

composite samples. 

stations are also equipped with refrigeration units.' 
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10.2.2 Receiving Water Characteqization S i  

Two receiving water stations are part of the Monitoring Program: W-4 (Revolon Slough) and W-3 
(La-Vista). W-3 is located in the upper Revolon Slough watershed and W-4 is located on lower 
Revolon Slough at Wood Road as shown in Figure 10-11. Both were sampled for one wet 
weather event in 2002/03. The site characteristics are summarized in Table 10-12. 

*Table 10-12. Receiving Water Characterization Site Characteristics 

Site W-3 is in the upper Revolon Slough watershed, which consists primarily of agricultural and 
open space land uses. The W-4 site is located in the Lower Revolon Slough watershed at the 
Wood Road Bridge and receives runoff from a large mixed-use area. As mentioned previously, 
the 700 flow meter at A-1 failed during Event 3. Although flow meters were able to record flow 
at sites W-3 and W-4 during Event 3, they were also replaced to ensure reliability during future 
monitoring events. The flow meters at sites W-3 and W-4 were replaced with the upgraded and 
more reliable 4200 flow meter as part of the replacement of all 700 modular flow meters. Rain 
gauges are available at W-3 and W-4. 

I 

8Wlm 
Code 

w3 

W-4 
, 

Year 
lnstaued 

(2003 
Upgrade) 

2001 
(2003 

Upgrade) 

~atatkn 

La Vista Avenue south of 
Center Road 

Rwolon Slough at V\bod 
Road 

-"- 
AgricunuraV 

Open Space 

Use 

Dereloped 

~ 2 %  

20% 
I 

Watwshad 
Arm(.c-) 

752 

28,800 

~ ~ t n a a w g a  

Sorms Deboni 

Omard Airport 
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Table 10-10 lists rain gauges shown in Figure 10-11 with their corresponding gauge number. 
I 

*Table 10-10. Rain Gauge sites 
m a  

Sites with multiple gauge numbers represent two different rain gauges located at the same 
location. One gauge is used for transmitting electronic data for the flood warnling ALERT system 
and is measured at an accuracy of 0.04 inches. The other gauge is a tipping bucket that is 
measured at an accuracy of 0.01 inches and data is entered manually. When calculating rain fall 
amounts, the tipping bucket data is used for accuracy unless it is unavailable. ALERT gauge 
numbers are 4 digits (i.e. 2633) while tipping bucket gauge numbers are 3 digits (i.e. 165) with 
the exception of the Ventura County Government Center. 

Numbor 
194 
2633/165 
222/110 

189 
2660/171 
168 

10.2.1 Land Use S i  

The Monitoring Program includes three land use monitoring sites, A-1, 1-2 and R-1. Each station 
is identified by a code related to the primary land use in the monitored watershed; I for 
industrial, A for agricultural, and R for residential. The monitoring schedule for the land use sites 
is specified in the Ventura Coun tywide Storm water Monitoring Program : Standard Operating 
Procedures 2000-2005 Stormwater Monitoring. During 2002/03, A-1 was sampled for water 
chemistry and toxicity and 1-2 and R-1 were sampled for toxicity only. All land use sites will be 
monitored for water chemistry and toxicity in the 2003/04 monitoring season. Land use station 
characteristics are also summarized in Table 10-11. 

Oauge 
Camarillo-Adohr 
Ojai-Stewart 
Ventura County Government Center 
Somis Deboni 
Fillmore 
Oxnard 

COn-Pondlng SW.1 
ME-CC (Calleguas Creek) 
ME-VR (Ventura River) 
R-1 (Swan St.), 1-2 (Ortega St.) 
W-3 (La Vista Rd.) 
ME-SCR (Santa Clara River) 
W-4 (Revolon Slough), A-1 (Wood Rd.) 
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The locations of stormwater quality monitoring stations are shown in Figure 10-11. 

Figure 10-11. Ventura County Stormwater Monitoring Locations 
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CALIFORNIA STREAM BIOASSESSMENT PROCEDURE 
5 (Protocol Brief for Biological and PhysicalIHabitat Assessment in Wadeable Streams) 

The California Strearn Bioassessment Procedure (CSBP) is a standardized protocol for 'assessing biological and physicallhabitat 
k2 

conditions of wadeable streams in California. The CSBP is a regional adaptation of the national Rapid Bioassess~iient Protocols 1 ,;; outlined by the U.S. Environmental Protection Agency in "Rapid Bioassess~nent Protocols for use in Streams and Rivers" (EPA 841- 
D-97-002). The CSBP is a cost-effective tool which utilizes measures of the stream's benthic macroinvertebrate (BMI) community 
and its physicallhabitat characteristics to determine the stream's biological and physical integrity. BMIs can have .a  diverse 
community structure with individual specics residing within the streani for a period of months to several years. They are also 
sensitive, in varying degrees, to temperature, dissolved oxygcn, sedimentation, scouring, nutrient enrichment and chemical and 
organic pollution. Biological and physical assesslnent measurcs integrate the effects of watcr quality over time, are sensitive to 
rnultiple aspects of water and habitat quality and can, provide the pt~blicwith a familiar expression of ecological health. 

,; fi 
5. .. - 

The use of this procedure will ensure that the data generated can be used by state regulatory agencies and will be compatible with a 

c,.. 
statewide bioassessment effort. The Protocol Bricf is only a summary and does not contain all the infonnation that may be required to 

:: 
h-.. . . implement a bioassessment program. 
I?.: 

CALIFORNIA DEPARTMENT OF FISH AND LAME SCIENTIFIC COLLECTING PERMIT 
p? Anyone who collects fish, amphibians, or invertebrates from the waters,of the state must have in their, possession a DFG Scientific $2 
[Q 

Collecting Pennit. The pennit can be obtained froin the DFG Licensc and Revenue Branch in Sacramento (916 227-2225). Those 
people conducting bioassessment in California should specify on the pennit application, that they will takc freshwater invertebrates 
(authorization 5) and incidental fish (authorization 6) and amphibians (authorization 8). It is also advisable to contact the local Game 
Warden and District Fisheries Biologist at the closest Regional Office prior to collecting. Starting in summer 1999, everyone 
indicating that they will be conducting bioassessment in California will receive the most recent version of the CSBP Protocol Brief 
and an ~ c c e s s @  database program to store, process and rett?m a copy of the collected data. 

FIELD PROCEDURES FOR COLLECTING BMI SAhlPLES AND ASSESSING PHYSICAL1 2; HABITAT QUALITY 

The CSBP can be used to detect aquatic i~npacts from point and non-point sources of pollution and for assessing ambient biological 
F" ": condition. The sampling unit is an individual riffle.or riffles within'a reach of stream depending on the type of sampling design used. 
$ .:. *. . :., ., Riffles are llsed for collecting biological sa~n~les 'because thcy are the richest habitat for BMIS in wadcable streams. The BMI 
& i 

sampling procedures described in this Protocol Brief are intended for sampling wadeable, running water streams with 
available riffle habitats. There are approved modifications of this procedure for narrow (< 11 m) streams, wadeable strealns with sand p. .: -. or mud bottoms and channelized streams. There are also procedures for lentic or still water environments. 

* 
Point Source Sampling Design 
There will be discernable perturbations, ilnpacting structures or ri . 
discharges into the stream with point sources of pollution. The sampling 

& units will be individual riffles within the affected section of strean.and 
an upstream unaffected section. At least one riffle in the unaffected 

g! section should be sampled and one or more riffles in the affected section 
-, . . depending on the amount of detail that is required on downstream Ed 3 recovery. The riffles used for sampling BMIs should have relatively 

t "  
similar gradient, substrate and physicallhabitat characteristics and 

. . 
,.?..! 
f? .:: 

quality. 0ne .sample  will be collected from i3 randomly chosen 
j ':! .& transects in each riffle. 

c.::v ... Use the following step-by-step procedures for co~~kcting BMIs using the 
if, : point source sa~npling design: k: 

Step I .  Place the measuring tape along the batik of the entire riffle while 
P. . I.. ; being careful not to walk in the stream. Each meter or 3 foot mark 
F:. . represents a possible transect location. Select 3 transccts from all 
t r : ,  

FIELD EQUIPMENT AND SUPPLIES 

Measuring tape (300 ft or 100 meter) 
D-shaped kick net (0.5 Inn1 mesh) 
Standard size 35 kieve (0.5 mm) 
Wide-mouth 500 ml plastic jars 
White enameled pan and forceps 
95% ethanol , 
California Bioassessment Worksheet (CBW) 
PhysicalIHabitat Quality Form 
Chain of Custody Fonn 
Randoln Number Table 
Ph, temp, DO and conductivity meter 
Stadia rod and hand level or cl~nolneter 
Densiometer 
GPS unit or watershed topographic map 



possible meter marks along the measuring tape using a random number table. Walk to the downstream transect before proceeding to 
Step 2. 

Step 2. Inspect the transect before collecting BMIs by imagining a line going from one bank to the other, perpendicular to the flow. 
Choose 3 locations along that line where you will place your net to collect BMIs. If the substrate is fairly similar and therc is no 
structure along the transect, the 3 locations will be on the side margins and the center of the stream. If there is substrate and stntcture 
complexity along the transect, then as much as possible, select the 3 collections to reflect it. 

Step 3. After mentally locating the 3 areas, collect BMIs by placing the D-shaped kick-net on the substrate and disturbing a 1x2 foot 
portion ot' substrate upstreani of the kick-qet to approximately'4-6 inches in depth. Pick-up and scrub large rocks by hand under water 
in front of the net. Maintain a consistent sampling effort (approxinlately 1-3 minutes) at each site. Combine the'3 collections within 
the kick-net to make one "composite" sample. 

, . 

Step 4. Place the contents of the kick-net in a standard size 35 sieve (0.5 mm mesh) or white ena~neled tray. Reniove the larger twigs, 
leaves and rocks by hand after carefully inspecting for clinging organisms. If the pan is used. place the material through the sieve to 
remove the water before placing the material in the jar. Place the sampled material and label (see box) in a jar and con~pletely fill with 
95% ethanol. Never fill a jar more than 213 full with sampled material and gently agitate jars that contain primarily mud or sand. 

Step 5. Proceeding upstream, repeat Steps 2 through 4 for the next two randomly chosen transects within the riffle. 

Non-point Source Sampling Design 
There will be no obvious perturbations or discharges into the stream with non-point 
sources of pollution. This sampling design is appropriate for assessing an. entire 
stream or large section of stream. The sampling units will be riffles within a reach of 
stream. The stream reach must contain at least 5 riffles within the same stream order 
and relative gradient. One  sample will bc collected from the upstream third of 3 
randomly chosen riffles. 

Use the following step-by-step procedures for collecting BMIs using the non-point 
source sampling design: 

Step 1. Randomly choose 3 of the 5 riffles within the stream reach using the random number table. 

Bioassessment Sample Label 
RiffleIReach Number: 
Transect Number: 
Stream Name: 
DateITime: 
Sampled by: 

Step 2. Starting with the downstream riffle, place the measuring tape along the bank of the entire riffle while being careful not to walk 
in the stream. Select 1 transect from all possible meter marks along the top third of  the riffle using a random number table. 

Step 3. (See Point Source Sampling Design Step 2) 

Step 4. (See Point Source Sampling Design Step 3) 

Step 5. (See Point Source Sampling Design Step 4) 

Step 6. Proceeding upstream, Repeat Steps 2 through 5 for the next two riffles within the stream reach. 

Sampling Design for Assessing Ambient Biological Conditions 
Ass,essment of ambient biological condition utilizes both the point and non-point source sampling designs to cover an entire watershed 
or larger regional area. Ambient bioassessment programs are used to evaluate the biological and physical integrity of  targeted inland 
surface waters. Stream reaches should be established in the upper, middle and lower portions of each watershed and above and below 
areas of particular interest. Quite often bioassessment is incorporated into an existing chemical or toxicological sampling design. In 
most cases, the water quality information is being collected at a particular point-on the stream. Although there will be the tendency to 
use the point source design, t& to convert to a non-point reach design for biological sampling. 

Measuring PhysicallNabitat Quality 
The physicallhabitat scoring criteria is an EPA nationally standardized method. It is used to measure the physical integrity of  a stream ,... 

and can be a stand alone evaluation or used in conjunction with a bioassessment sampling event. DFG recommends that this . . 
procedure be conducted on every reach of  streani sampled as  part of a bioassessment program. Fill out the Physical/Habitat Quality 
Form for the entire reach where the BMI samples werc collected as part of a non-point source sampling design. Some of the 
parameters do not apply to a single riffle, so this procedure is usually not perfomled as part of the point source sampling design. This  I, - 
procedure is an effective measure of a stream's physicallhabitat quality, but requires field training prior to using it a n d  i ..,: 

,. . 
implementation of quality assurance measures throughout the field season. 

. . 



Measuring Chemical and PhysicalIHabitat Characteristics 
Measurements of the chc~nical and physicallhabitat characteristics are used to describe the riffle environnlent and help the water 
resource special~st interpret the BMI data. The infor~nation can be used to classify stream reaches and to explain anomalies that might 
occur in the data. They are not necessarily a good substitute for a quantitative fisheries habitat survey. 

Use the following step-by-step procedures to measure chcmical and physicallhabitat characteristics: 

Step I .  Water temperature, specific conductance, pH and dissolved oxygen should be measured at the sampling site uslng approved 
standardized procedures and instruments. 

Step 2. Record the riffle length determine for the procedure to choose the transect locat~ons. Estimate the average riffle width by 
averaging several measurements along its length. Measure the riffle depth by placing the stadia rod at several places within the riffle 
and averaging the measurements. 

Step 3. Estimate or measure the entire length of the reach where the three riffles are chosen as part of the non-point source sampling 
design. 

Step 4. Measure the riffle velocity using a flow meter placed in front of the three locations along the transect(s) where the BMI 
sa~nples were collected. Average the readings. 

Step 5,. Estinlate the percent of the riffle surface which is covered by shade from streamside vegetation (canopy cover) using a 
densiometer at several places along the riffle and averaging the readings. , 

Step 6 .  Detennine s'ubstrate complexity and 61nbedd&dness by applying Para~neters I and 2, respecti~ely from the PhysicalIHabitat 
Quality Fonn to the riffle where the BMI sample was collected. Use the entire riffle to asslessthese paraineters and nlakc note if the 
area along the transect(s) are considerably different from the rest of the riffle. 

Step 7 .  Visually estimate the percent of riffle in each of the following substrate categories: fines (<0.In), gravel (0.1-2"), cobble (2- 
lo"), boulder (>lo") and bedrock (solid). Use the entire riffle to assess this parameter and make notc if the area along the transect(s) 
are considerable different from the rest of the riffle. 

Step 8. Estimate substrate consolidation by kicking the substrate with the heel of your wader boots to note whether it is loosely, 
moderately or tightly cemented. The estimate should also take into consideration the hands-on experience obtained from collecting the 
BMT sample. 

I 

Step 9. Measure the gradient or slope of the r~ffle using a stadia rod and hand level or a clinometer. 

Using the California Bioasscssnient Worksheet 

A California Bioassess~nent Worksheet (CBW) should be filled out for each individual riffle when following the Po~nt Source 
Samplrng Design and for the entire reach when us~ng the Non-point Sampling Design. Use the following step-by-step procedures for 
filling out the CBW: 

Step I .  Enter the watershed and stream name, date and time of sample collection, na~ne of the company or agency collecting the 
samples, sample identification number(s), and a short site description on the CBW. 

Step 2. Enter the names of each crew member in the Crew Member BOX. 

Step 3. Determine the longitude and latitude coordinates and elevation from a GPS unit or watershed topographic map. Detennine 
which California ecoregion or sub-ecoregion the site is located in by using the U.S. Forest Service lnap obtained by visiting the 
California Aquatic Bioassess~nent Web Site. Record this infonnation and any otheqcomments on the sarnpling site in the Site 
Location Box. 

Step 4. Record the water temperature, specific conductance, pH and dissolved oxygen measurements in the Chemical Characteristics 
BOX. I 

Step 5. Record the physicallhabitat characteristics i,n the RifflelReach Characteristics Box. For the Point Source Sampling Design, 
record the riffle length; the 3 transect locations along the riffle and the physicallhabitat characteristics infonnation (starting with Ave. 
Riffle Width) on the lines below the "riffle I" colui~m. For the Non- point Source Sa~npling Design, record the reach length, the total 
score fro111 the PhysicalMabitat Quality Form and all physicallhabitat characteristics information on the lines below the6'riffle 1 "  
through "riffle 3" columns. I 



' s tep 6. Record the name and address of the Bioassessment Laboratory that received the samples along with the laboratory satnple 
numbers if they are different than the field sample identification numbers. 

Using the Chain of Custody (COC) Form 
The Chain of Custody (COC) form is a necessary part of  collecting BMI samples. It is an offic~al document for tracking the salnples 
From the field to the laboratory and then to their final storage area. The COC w ~ l l  also provide important infomlation ~f samples are 
lost or misplaced. Use the following step-by-step procedures for uslng the COC: 

Step I .  At the end of the field day, record the following information on the COC for each group of BMI samples: program name; 
watershed name; field ID numbers; sampling dates; and name, address, telephone number and signature of one of the crew menlbers 
collecting the sample. 

Step 2. Field samples and COCs tilust remain in a locked sample depository until a decision has been made to send them to a 
bioassessment laboratory for processing. 

Step 3. When transporting to a bioassessment laboratory, each group of  samples  nus st be accompanied by a COC. Upon delivery, a 
Bioassessment Laboratory Number will be assigned to each sample. Record this number on the COC and each individual CBW along 
with the name and address of the bioassessment laboratory. When all samples listed on the COC are accounted for, then the individual 
delivering the sanlples will sign the "Released By" portion and the laboratory personnel will sign the "Received By" portion of  the 
COC. The original COC will remain at the laboratory and a copy w ~ l l  be retained by the project supervisor. 

PROFESSIONAL (LEVEL 3) LABORATORY PROCEDURES 
The CSBP has three levels of  BMI identification. Level 3 is the 
professional level equivalent and requires identification of BMIs to a 
standard level of taxonomy, usually to genus andlor species level. 

Subsampling 
Step 1 .  Retrieve the sample from the sample depository and cross-check 
the sample number with the bioassessment laboratory number on the 
c o c .  

Step 2. Empty the contents of the sample jar into the # 35 sieve (0.5 mm 
mesh) and thoroughly rinse with water. 

Step 3. Once the sample is rinsed, clean and remove debris larger than % 
inch. Remove and discard green leaves, twigs and rocks. Do not remove 
filamentous algae and skeletonized leaves. 

Step 4. After cleaning, place the material into a plastic tray marked with 
equally sized, numbered grids (approximately 2x2 inches). Do not allow 
any excess water into the tray. Spread the moist, cleaned debris on the 
bottom of  the tray using as many grids necessary to obtain an approximate 
'thickness of !4 inch. Make an effort to distribute the Inaterial as evenly as 
possible. 

LABORATORY EQUIPMENT AND SUPPLIES 

Dissecting microscope 
Standard size 35 sieve (0.5 m n ~ )  
Gridded white enameled pan 
Wide-mouth glass jars 
Plastic petri dish 
Vlals 
Taxonomic keys 
70% ethanol/S% glycerin solut~on Forccps 
List of Standardized Taxonomic Levels 
Water-proof paper and pencils 
Laboratory benchsheets 
Random Number Table 
Chain of  Custody Form 

Step 5. Remove and count macroinvertebrates from randomly chosen grids until 300 BMIs are removed. Place the BMIs in a clean 
petri dish containing 70% ethanolR% glycerin. Completely count the remaining organisms in the last grid but do not include them 
with the 300 used for identification. The final count should be recorded on the benchsheet for eventual abundance calculations. 

Step 6. The debris from processed grids should be put in a clean "remnant" jar and the remaining contents of the tray should be placed 
back into the original sample jar. Both jars should be filled with fresh 70% ethanol, labeled (bioassessment laboratory number and 
either "original" or "remnant") and returned to the sample depository. 

Identification of BMIs 
Step 7. Identify the 300 BMIs from each sample to the standardized level recolnmended by CAMLnet using appropriate taxonomic 
keys. 

Step 8. Place identified BMIs in individual glass vials for each taxon. Each vial should contain a label with taxonon~ic name, 
bioassessment laboratory number, stream, county, collection date and collector's name. This voucher collection should be labeled and 



returned to the Sample Depository. 
CO,.! 

,.?.. 1; Step 9. Record taxononiic infomiation on a Macroinvertebrate Laboratory Bench Sheet. The denchiheet should include the following 
information: watershed or project name; sampling date; sample ID number; .bioassessment laboratory number; date of subsampling; 
name of subsampler; remnant jar number; taxonomy completion date; name of taxonomist; taxononlic list of organisln and 
enumeration; total number of organisms; total nu~iiber of taxa; list of unknowns, problem groups and comments. 

Step 10. Maintain a reference colle~tion of representative specimens of all accurately identified BMI taxa. 
t.." 

i 
t. . Q U A L I T Y  ASSURANCE (QA) PROCEDURES F O R  T H E  F I E L D  A N D  L A B O R A T O R Y  

QA for Collecting BMIs  
The CSBP IS des~gned to produce cons~stent, rand0111 samples of BMIs. It IS unportant to prevent b~as  in riffle cho~ce and transect : placement. The follow~ng procedures \ v I I I  help field crews collect unb~ased and consstent BMI samples: 

C ,  
I .  In uslng the CSBP, most sa~iipl~ng reaches should contaln r~ffles that are at least 10 meters long, one meter w ~ d e  and have a 
homogenous gravellcobble substrate w ~ t h  sw~ft water veloc~ty. There are approved modifications of the CSBP when these 
conditions do not exist. Sampling personnel should be familiar with methods to sample narrow streams, wadeable streams 
with muddy bottoms and channelized streams. 

2. A DFG biologists or project supervisor should train field crews in the use of the BMI sampltng procedures described in the CSBP. 
Field personnel should review the CSBPs before each field season. 

3. During the training, crew members should practice collecting BMI samples as described in the CSBP. The 2 it2 area upstrean1 of 
the sampling device should be delineated wing the measuring tape or a metal grid and the collection effort should be timed. Practice 
repeatedly until each crew member has demonstrated sampling consistency. Throughout the sampling season, assure that effort and 
sampling area remain consistent by timing sampling effort and ~iieasuring sa~npled area for approximately 20% of the sampling 
events. The results should be discussed i~ii~ncdiately and need not be reported. I 

QA for Measuring ~ h ~ s i c a l l ~ a b i t ' a t  Quality 
Physicallhabitat parameters are assessed using a ranking system ranging from optimal to poor condition. This rapid ranking system- 
relies on visual evaluation and is inherently subjective. The following procedures will help to standardize individual observations to 
.reduce differences in scores: 

. . 1 

I .  A DFG biologist or a project supervisor should thin field crews in the use of the EPA physicallhabitat assessment procedures. 
Contact DFG or visit the California Aquatic Bioassessment Web Site for a detailed description of the procedures. Field personnel 
should review these procedures before each field season. 

2. At the beginning of each field season, all crew members should conduct a physicallhabitat assessment of two practice stream 
reaches. Assess the first stream reach as a team and d~scuss in detail each of the I0 physicallhabitat parameters described in the EPA 
procedure. Assess the second stream reach individually and when members are finished, discuss the I0 parameters and resolve 
discrepancies. 

3.Crews or individuals assessing physicallhabitat quality should frequently niix personnel or alternate assessment responsibilities. At 
the end of each field day, crew ~ilenibers should discuss habitat assessment results and resolve discrepancies. 

4.The Project Supervisor should randomly pre-select 10 - 20% of the stream reaches where each crew member w~l l  be asked to assess 
the physicallhabitat parameters separately. The discrepancies I I  individual crew member scores should be discussed and resolved 
with the Project Supenlisor. I 

QA for the Laboratory 

Laboratory analysis of macroinvertebrate samples can be a significant cost for bioassessment programs. The CSBP specifies 
identification of BMIs to a standard level of taxono~ny, usually to genus andlor species level. The CSBP also requires subsampling 
procedures using a fixed count of 300 organisms. Employing these procedures with confidence requires an effective quality assurance 
program. Complete quality assurance compliance will require a minimal 10% cost overhead. However, it will allow for testing 
whether subsampling, organism enumeration and taxono~nic identification are consistent and accurate. Use the following procedures 
in the bioassess~nent laboratory to ensuring that quality data IS produced: 

The California Macroinvertebrate Laboratory Network (CAMLnet) - All individuals, private consulting finns and agency 
personnel using the CSBP laboratory procedures should contact the RPCL for information on CAMLnet. This group consists, of 
personnel from bioassess~nent laboratories throughout California. The group provides a foruni where laboratory procedures are 
discussed and the BMI taxonomic levels are detepiined. It also provides taxonomic workshops and assistance with interlaboratory 



taxono~nic verification. 

Standard Operation Procedures (SOP) - Each bioassessnient laboratory should produce an SOP manual following the procedures 
outlined in the CSBP, but with dctailed instructions. specific to each laboratory. The SOP manual should be maintained for all 
laboratory operations, and updated regularly. The assigned personnel and the duties of a Laboratory Supervisor and QA Taxonomist 
should be specified in the SOP manual. Customized benchsheets should be developed for each phase of sl~bsaliipling and 
identification. 

Sample Handling and Custody - When samples arrive, laboratory staff should inspect the samples for a sufficient volume of ethanol 
and labels for pertinent infor~nation including water-body name, sample date and time, location, transect number and sampler name. 
The steps discussed in thc "Using the Chain of Custody (COC)" section in this protocol should be followed. The saliiple description 
infomiation should be recorded in the Laboratory Sample Inventory Log and each sample given a unique identification number. A 
written and electronic record should be ~iiaintained to trace the samples from entty into the laboratory through final analysis. Samples 
should be stored in the a Sample Repository until processing and returned after processing. 

Subsampling - Subsampl~ng ~nvolves removing 300 organisms from each sample, or all organisms if the entire sample contains fewer 
than 300. The procedure to estimate abundance usually requires removing Inore than 300 organisms from each sample; however, only 
300 are retained for identification. The Subsainpling Technician systematically transfers organisms from the sample to a collection 
vial then transfers the processed sample debris (remnant) i:to a Renmant jar. At least 10% of the Remnant samples'should be 
examined by the QA Taxononlist for organisms that may have been overlooked during subsampling. For subsamples containing 300 
or more organisms, the Reninant sample should contain fewer than 10% of the total organisms subsampled. The Remnant for samples 
containing fewer than 300 organisms should contain fewer than 30 organisms. 

Taxonomic Identification and Enumeration - The CSBP requires that all organisms are identified to a standardized taxonomic level 
using established taxonomic keys and references. The QA Taxononi~st should check at least 10% of  the samples for taxonomic 
accuracy and enumeration of individuals within each taxon. The same sample numbers that were selected randomly for the 
subsampling quality control shoi~ld be used for this procedure. Misidentifications andlor taxonomic discrepancies as well as 
enumeration errors should be noted on the laboratory bcnchsheets. The Laboratory Supervisor detennines if the errors warrant 
corrective action. 

Organism Recovery - During the sorting and identification process organistiis tnay be lost, miscounted or discarded. Taxonomists 
will record the number of organisms discarded and a justification for discarding on the laboratory benchsheets. Organisms may be 
discarded for several reasons including: 1) s ~ ~ b s a ~ i i p l e r  mistakes (e.g. inclusion of terrestrial or semi-aquatic organisms or exuviae), 
2) siiiall size (< 0.5 mm), 3) poor condition or 4) fragments of  organisms. The number of  organistns recovered at the end of  sample 
processing will also be recorded and a percent recovery determined for all samples. Concern is warranted when organism.recoveries 
fall below 90%. Samples with recoveries below 90% should be checked for counting errors and laboratory benchsheets should be 
checked to detennine the number of discarded organisms. If the number of discarded organisms is high, then the technician that 
performed the subsampling should be infornicd and re-trained if necessary. 

Corrective Action - Any quality control parameter that is considered out of range should be followed by a standard corrective action .. ~ 

process that includes two levels. Level I corrective action includes'an investigation for the source of  error or discrepancy derived froni 
the quality control parameter. Level I1 corrective action includes checking all samples for the error derived from the quality control r.+.;.. 

.-?':: : .Y! 

parameter but is initiated only after the results of the Level I process justify it:. The decision to initiate Level I1 corrective action and !T",.f kr2: 
reanalyze samples or conduct quality control on additional samples should, be made by the Laboratory Supervisor. 

Interlaboratory Taxonomic Validation - An external laboratory or taxonotnic specialist should be consulted on a regular basis to 1 

verify taxonoinic accuracy. External validation can be performed on selected taxa to help the laboratory taxonomists with probleni 
I 

groups of BMIs and to verify representative specilllens of all taxa assembled in a reference collection. 
, . 

Bioassessment Validation - The CSBP reconimends at least 10% bioassessment validation where whole samples of 300 identified 
BMIs are randomly selected froni all samples either for a particular project or for all samples processed within a set tihie period such 1 

as each 6 months or a year. The labels should be removed from the vials and replaced with a coded label that does not show the 
taxonomic name of the BMIs. The validation laboratory or specialist should be instructed to identify and enumerate all speci~iiens in . . 
each vial and produce a taxonotnic list. There will inevitably be some disagreements between the bioassessment and the external , . , . . . 
laboratory on taxonomic identification. These taxa should be reexamined by both parties and a resolution reached before a final QA 
report is written. D F C  is working on this QA technique to determine the acceptable level of misidentification and appropriate  

; .. 
: . .  corrective actions. 
!.. . . 

DATA DEVELOPMENT AND ANALYSIS 

The CSBP analys~s procedures are based on the EPA's 1nult1-metrtc approach to btoassessnient data analysts The EPA IS develop~ng 



for multi-variate analysis of bioassessrnent data, but that method is not presented here! However, the sampling protocols 
presented in this document were designed to facilitate tthe use of multi-variate analysis and more itifonnation will be presented when 
standardizes techniques for California beconie available. 

A taxonomic list of the BMls identified for each samp'le should be generated for each project albng with a table of sample values and ' 

means for the biological ~netrics listed on the last page of this document. Variability of thc sample values should be expressed as the 
coefficient of variability (CV). Significance testing can bc use for point source sampling programs and ranking procedures can be 
used to compare sites sampled using the non-point sampling design (contact DFG for information on ranking formulas). Currently, 

r:.1 
g;! we are using the'rndex of Biological Integrity (IBI) developed for San Diego to compare sapple site mean values. Ultimately, data 
L. . . L. 

kL:: 
from Malibu, Callegas, Ventura and San Gabriel will be added to the database to co~npile a more regional IBI. . , 

* 
E'. 
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I.: 1 C..\I.IFOFNIA D ~ P A R T ~ I E N T  OF FISH AHD G A M ~  WATER POLLL'TION Cot41 ROI. LAOOPATORY 

E .  >ou,!TIC: BIOASS&$SMEKT L,\RQUTOR'I' RfvlE10t.r DATE-- MAY 1990, 
L :! PHYSICAL HABI'TAT QUALrCY 

(California Stream Bioassessment Procedure) 
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Pi  S r r ~  DESCFJPT~ON 
$ .  
>. , Circle the appropriate score for all 20 habitat parameters. Record the total score on the front page of the CBI'Y. 
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I pools prevalent. 
15 14 13 12 1 1 1  10 9 S, 7 6 

Water fills >75?*b of the 1 Water fills 25.75% of 

, 
2. Embeddedness 

5 4 3 2 1 0  

Very little water in 

'3 .~ebc i ty1  ~ q t h  
R a m e s  

(deepcO.5m. 
~ b ? * ~ 0 . 3  m.hj . . 

' I. sediment 
Deposition 

Gnvel, cobble, and 
boulder partlcler are 0- 
2594 surrounded by finc 
sediment. Laycring of 
cobble provides diversity 
of n~che spacc. 

L 

20 19 18 17 16 

~ l l  four ~elocityldepth 
regimes present (slow- 
deep. slow-shallo~v, fast- 
dcep, fast-shallow). : 

20 1 9 . 1 8  1 7 - 1 6  

Little or no enl;ugcmcnt 
of islands or point bars 
and less than 5% (C20?4 

Gravel, cobble, and 
boulder parriclcs arc 
25-50% surrounded by 
fine scdirncnt. 

I for low-gradient &reams) 
of the bottom affcctc.d by 
sediment deposition. 

Gravel, cobblc, and 
b u l d e r  particles are 50- 
75% surrounded by finc 
sedlmenl. 

fine sediment; 530% 
(20-50% for low- 
gradient) of ~ h c  botiom 
xffected; slight 
drposilion in pools. 

15 14 13 1 2 '  L 1  

only 3 of 
pres~nt  (if fast-shallour 

I 

Gnvcl, cobble, and 
boulder particles are 
more than 754% 
surrounded by fine 
scdimcnt. 

5 4 3 2 1 0 

Dominaad by I '  
velocity/ depth regime 

IO 9 8 . 7  6 

-4 habitat. 
regimes present (if fast- 

i . . 

I I 

8 

is missing, scorc: lower . 

than i f  missing other 
regimes). 
15 14 13 12 11 

Some new indreasc in 
bar formation, mostly 
from _gavel, sand or 

ncrv bars: 30-50?i (50- 1 than 50% (80% for 
80% for IOU*-~radient) . 

of the bottbm aficcted; 
sediment deposits at 
obstrucrions, 
constrictions; and .bends; 
moderarc deposition of  

shallow or slow-shallow 

low-gndienr) of the 
bottom chang1ng 
frequently; pmls 
almost absent duc 10 
substantial scdimcnt 
deposition. 

(u3u3lly'slow-dcepj.' 
arc missing,'score low). 1 , '  . , , '  

. 1 0 ~  9 1 6  7 6 

~odeis te 'dc '~os i t ion 'o f  
new gravel, sand or f ine 
sediment on old h d  

5 4 . ' 3  2 1 O 
Heavy deposits of finc - 

olalcrial. incrcacd bar 
dcveloprncnt: mon  



L] 

0 

2 
a 
C . - - 
t 
V. 
0 
5 
G 

2 
L 

2 - 

h e r f ~ ~  
PARAMETER 

6. Channel 
Alteration 

7. Frequency o r  
Rimes (or bends) 

. 

I 

8. Bank Stability 
(score each bankj 

g I Note: determine 

a 
C .- 

3 
C. 
3 - 
C1 

3 C) 

C - 
2 
e 
a 

- 

absent or rninin~d; lilrlc 
potential for furure 
problems. <5$b of hank 
affected. 

Left Bsnk 10 9 
k g h t  - Bank 10 9 

More than 905.; of tllu 
, streambank surfaces and 

immediate riparian zones 
covcred by nativc 
vegetation, including trees, 
understory shrubs, or 
nonwody macrophytes; 
vegetative disruption 
throue)~ grdzing or 

OPTIS~AL 
Ch3nnelization or 
dredging absent or 
minimal; stream with 
normal pancrn. 

20 19 IS 17 16 

Occurrence of rimes 
relatively frequent; ratio of 
distance bchvecn riffles 
divided by width of the 
stream c7: 1 (generally 5 to 
7); variety of habitat i s  
kcy. In smams where 
rimes are continuous, 
placcn~ent of boulders or 
other largc, natural 
obstruction is imoonaur. 

20 19 I8 17 16 
B3nks stablc; evidence of 
crosion or bank failurc 

left of'right side 
by facing 
downstrcsm 

. I = .  

9. Vegetative 
Protection (score 
each bank) 
Nore: determine 
left or right side 
by facing 
downstrtam. 

1- 

10. Riparian 
Vegetative Zone 
Width (score 

, each bank riparian 
zone) 

reach has arkas of 
crosion; high erosion 
polcntial during 
floods. 

5 4 3 
5 ,  4 ,  3 

C.~TECORY 

MARCIN..\L 

Channdizarion may be 
extcnsivc; 
cmbanhcnts  or 
shoring srmchltes 
present on both banks; 
and 40 to 30% of 
s t m m  reach 
channelized and 
disrupted. 

10 9 8 ..7 6 

O c c a s i o ~ l  riffle or 
bend; bottom conroun 
providc some habitat; 
distancc between 
rimes divided by the . 

width of the s t r e w  is 
W e e n  15 to 25. 

1 0 . 9  E ' 7  6 
bloderately unsnble; 
.30-66% of bank in , 

erosion mosrly healed 
over. 5.30% of bank in 
reach has areas of 
erosion. 

6 7 G 
S 7 6 '  

70-3056 of the 
streambank surfaccs 
covered by native 
vegetstion, but onc class 
of plants is not well- 
represmted; disruption 
evident but not'affccting 
full plant grourth 
potential to my gear  I 

CONDITIOS 

SVBOPTIMAL 
Some c h a ~ c l ~ z a t i o n  . 

present, usually in areas 
of bridge abumrents; 
evidence of past 
channelization, i.e., 
dredgin~. (grater than 
past 20 yr) may be 
present, but recent 
channelization is'not . 

prcsent. 
15 14 13 1 %  I1 

Occmence of rjfllcs 
infrequent; d i s w c e  
betwecn.rillles dividcd 
by the width of [he 
sacim is betwccn 7 to 
15. 

15 14 13 12 1 1  

Moderately stable; 
infrequent, small a r e ~ s  of 

areas ficqumt along 
stmight sections and 
bends; obvious bank 
sloughing a-1 00%,of 
bank has erosional 
scars. 

2 I 0 
1 2  1 " ' 0  

I 

POOR 
Banks shored with 
gabion or cement; over 
8054 of the stream 
rcach c l n e l i z e d  and 
disrupted. Instream 
h3bibt geatl altercd 
or removed entirely. 

5 4. 3 2 1 0  

Generally all flat water 
or shallow riffles;.poor 
habitat; distance 
between riffles ilividcd 
by the width of the 
stream is a ratio of 
>25. 

5 4 3 2 1 0  
1 

Unsrablc; many 
eroded areas: "raw" 

mowing minimal or nor 
cvidcnt; almost all plants 

, allowcd to grow nsturally. 
Lefi Bank 10 9 
Right Bank 10 9 

Uridth,of riparian zone ;IS 
meters; human activities 
(i.e., parking lots. 
roadbeds, clear-cuts, 
lawns. or crops) have nor 
impactcd zone. 

Left Bank 10 - 9 
RJghtBank lo Y , 

50-70% of thc 
strcmbank surficc.; 
covered by vegajtion; 
disruption obvious; 
pstchcs of bare soil or 
closely cropped 
vegchtion conunon; 
less than one-half of . 

rhc potential planr 

Less than 50% of the 
strerunbank surfaces 
covered by vegetation; 
disruption of ' . 

streanbank vegcwtion 
is very high; 
vegetation has been 
removed to 5 
centimeters or less in 
svcnge  srubhlc height. 

2 I 0 
2 1 0 

w 

Width of riparian zonc 
4 meters: lirtlc or no 
riparian vcgeration due 
to human actitfities. 

I 
! 

2 1 I 
2 I 0 I 

estclll; more than one- 
hgf  of the potential plant 
stubble hciahr remaining. 

Y 7 6 
P 7 6 

Width of riparian zone 
12-1 Ij mercrs; human 
acrivitics have impacted 
zone only n~inimally. 

l 3 .  7 6 

s ~ b b l c :  height 
rc.rn3inir.g. 

5 4 3 
5 4 3 

Width of riparian zone 
6-12 rnerers; humsn 
activities 
haveimpacted zonc a 
great dcsl. 

5 .t 3 
S 7 6 1 5  1 3 
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Vcntura RIvcr  
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..___ . .. .--i.i- -1.-L.._.- -1-l.-.. ..!---i .- I i --.!I 1 -. 
h r i u n  ~ u m c  Ventura River - Vcnrura River Canada Larga Vcnrura Rlucr Srewarl C a n y o n l ~ ~ k -  . . ~ 

San Antonro Creek North Furk Matilija Crcck Vcntura River 
Tolerance Funcfiunul Main Strccr Bridge . Shell Road abovc ~ raz lng  . Foster Park 111s conf. San Antonio Creek near Sr~wart~C~nycm~Cr'cc .-g%conf. Venrura Rf \ ;g_,  . . .  1. ~ . .  

- .. . Value Feeding Slufiun Nu. VCFCDO VCFCDI VCFCD3 VCFCD4 VCFCDB VCFCD9 VCFCDIU VCFCDlOEhlAP 
Idenfijird T a u  2 3 2 3 ,  1 

Rudulunypus sp. P 
Thiencmnnnimjiu gr. 6 .. . 

Dollchopodidse (L) 
Hemcrudrumiu ~ p .  (L) 0.- ' I 
Neuplusru sp. (L) 'I 
Ephydridue (L) 
H~drclliu sp. (L) 
Limnuphuru sp. (L) 
Maruinu bnrrulurv (L) 
Pericum~clmurusrupus ~ p .  (L) 
Simulium sp. (L) 
Eupo~phudCulupnr.~phus sp. (L) 
Hexubmn ~ p .  (L) 0 
Limuniu ~ p .  (L) - - .- - - - - . -- . 
I$uln sp. (L) 4 sh , 
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I ABC Laboratories Ventura River Project ZOO2 I 1 W--l , +. --I . . -  1- - 
Table I. Identified T a s u n d a n c e  by Station lor Ventura Ri. I 

I I I I , I 
I ! 

I I I I I l I I I  
I. I -U;- --l.-.&- I J- 

-- .. -p - - - . -- Slution Numr North Fork Matilija Crcck Vcntura R~vcr Mntilija C r c  San Antonio Creek -- 
Tolerance Functiunul - -. .. .. - --.- - - at gauging station below Matilija Dam below communiiy abovc Lion Canyon 

Valuc Feeding Slution NU.- ... - -- - - -- VCFCDI 1 VCFCDIZ ' VCFCD13' VCFCDIS 
Idrnf,+rd T a u  (TV) -Croup (FFG) ~ r ~ l i c u ~ c / V u '  I 1 2 3 1 1 2 1 3 1 1- 2 3 I 1 2 1 3 

Pru.\rumu sp. 8 ' 

Plunariidur 
Physu/Physrllu sp. 
Fussuriu sp. 
Gyraulus sp. 8 1  . s c !  
Mcnrrus sp. 
Plunurbidur 

Malcnku sp. 
Cultnrur~u rul~furnrru -- 

Srguru sp. 8 
Ambrysul sp. -- 5 

. 
Cu~ydulu, ~ p .  
Ncuhcrmes sp. -- 
S1ulrs sp 
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--.- ' g.!;"": v"":: p-7 EVE . , - , :;?a ;3,::2 : 2 : : 3  
&\.. . -2,; Gt:% . -. .: wwt. L.. ...r 

ABC Labora tor ies  Ventura  R l v a  P m j e d  2002 
Tab le  2. S u m m a r y  b i o l o d o l  m e t d c s  a n d  dereriDt ive s t a t i r t i o  b y  S ta t ion  f o r  macro inver tebra tes  sampled  ( m m  V e n t u n  R iver  ABC labora tor ies  ,reject, 2002. 

vcnrura aWer.ntura RheUrud.  L . w c n t u r a  Rh.rSI.rarl Canvon C.eek S.n Antonio Clotlllonh For* U.Ut(la Cn.L.nlura Rh loRh  For* U n i W  CreatwtWr* Rher MaUIY. CneCan Antalo C m k  
-main strr.1 EM-11 Road above vr~xlnprester  P a w s  oonl. S.n lotonlo OL.kS1.r.n Dnwn C W c o n f .  V m W m  Rlrer a1 v.up1mg s u l b m l a  M.tlUJ. Oahlo*. commurupve Lion Canpn  

Bialogical MaVic VCFCOO VCFCOI VffCD3 VCKD4 VCFCM VCFCO9 VCFCOlO VCKOIOEMAP VCfCOI1 VCFCDIZ VCFCOl3 VCKOIS 
r..onomic ,I&-. 

mean 20.0 0 . 3  1s:o 31.7 35.3 33.3 25.0 31.3 311.7 18.0 30.7 33.0 
n. der. 2.0 4.0 1.0 2.3 5.5 5.0 4.0 1.5 5.1 4.4 

cr 10.0 19.9 3 8 7.3 
0.6 3.5 

15.6 15.1 16.0 4 .9 13.3 24.2 1.9 10.5 

- - 

EPT Tars 
mean 5.0 3.0 3.3 9.3 11.0 8.7 7.7 6.7 11.7 5.7 

st. acr. 1.0 0.0 0.6 
9.0 9.3 

1.5 1.7 ' 2.1 0.6 0.6 1.5 1.5 
C" 20.0 0.0 17.3 16.4 15.7 24.0 

1.0 3.1 
7.5 8.7 12.1 27.0 11.1 32.7 

EPT Index (%) 
mean 16.5 17.3 32.9 13.5 41.3 30.6 36.3 11.6 43.4 31.9 40.3 20.3 

st. aer. 2.2 9.3 0 . 7 .  9 .0  7.8 5.6 4.7 12.8 22.3 24.4 5.1 7.1 
cr 8.3 54.0 2.3 38.3 19.0 18.3 12.9 59.2 51.3 74.2 12.6 35.1 

Sensitire EPT Indc t  1%)  . . 
mean 0.2 0.0 13.8 9.9 11.7 6.5 1.6 1.1 17.5 0.1 

Y dew. 0.4 0.0 2.0 
3.2 1.8 

2.2 4.9 3.2 0.8 1.5 9.1 0.2 
cr 173.2 . . 14.8 22.6 32.0 

2.4 2.7 
38.4 48.5 117.3 52.1 173.2 74.0 97.1 

Cumubtive EPT Tax. 
Lots1 7 5 6 

Percent cr,ironomid.e- 
m u m  5.0 11.4 17.11 
R. a=.. 3.5 1.3 9.6 

cr 69.8 11.3 . 53.7 

Shannon Dirersnv 
mean 1.9 1.1 1.4 

51. ecr. 0.1 0.2 0.2 
cr  3.9 7.9 10.2 

Tolerance Vafuc  

Percent ~ntolmr.nce v a l u  (0-2) 
me." 0.0 

Y. a t r .  0.0 
c " . ,  

Pcrccnt Tolemnca value (8-10) 
mean 15.7 

st. acr. 18.0 
cr 70.0 

Pelcent col leeon . mean M . 6  
-- n. acv. 8.0 

,. cr 9.5 

Percent Filterers 
mean 4.11 

Y. aer. 4.3 
LV 90.5. 

Percent G I ~ I L I .  

Percent shredders 
mean 1.0 3.0 14.4 1.6 0.6 0.7 0.7 0.2 0.6 0.2 

Y. OLV. 0.9 3.3 1.9 0.4 0.7 
1.5 0.7 

1 4  0.2 0.1 0.7 0.4 
Cv 87.8 109.2 13.0 88.5 34.4 54.8 89.6 124.5 173.2 84.6 66.5 

2.1 
102.9 

0.5 

Pem.=nl Ilvdlo~.wChld.e 
mean 0.4 0.0 18.6 5.3 11.7 4.1 7.4 4.0 11.9 1.3 

st. aer. 0.4 0.0 2.2 
0.1 6.0 

5.5 ' 3.8 0.8 2.8 3.5 9.6 0.9 
t v  86.6 11.8 102.7 29.8 19.9 37.4 86.7 74.3 38.7 86.6 86.2 

0.2 5.2 

Percent 8.etid.a 
mcan 11.3 15.1 0.0 3.7 0.1 0.1 20.6 13.4 3.4 

Y. dew. 5.4 
21.7 

9.5 0.0 1.2 0.2 0.4 1.1 
19.1 8.1 

8.4 
cr 24.3 62.7 173.2 

5.3 19.7 
31.7 173.2 5,3 62.4 90.5 16.2 7.1 

3.1 
155.5 

0.6 



. . . . . . .  . . . .  .. , .. " 
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Nu. Eprmrroptrrn indiridu.lr '59' '81 12 ' 4 9  21 71 I !I. U 18 13 12 39 1 13 38 21 15 63 62 61. I1 &I 71 5 4 ,  7 ; , 131 16 51 1113 IIK, I l l4 29 2b 27 

Xu. Plrruplerr individual, 0 0 0 U 0 0 3 2 , ~ J O - 4 5  11 11 11 - O . . . U  . 0 u 11 11 . O .  0 0 .  11 11 11 I 2 ;, U 11 I1 -11 0 U I1 O I1 
Xu. Tr l rhupl r ra indiridu.1~ I ' 6  . 6 10 1 3 5 . 55 1 83 36 4 117 92 . 108 - 52 49 92 511 18 32 13 10 13 165 , 59 ..&I 45 I2 41 32 15 6 49 19 I 1  . . 

A B C  L n b u r r t u r l e r  V e n t u r a  R i v e r  Project 2002 
T a b l e  3. I n i t i a l  samp le  m e t r i c s  b y  s tn r i un  a n d  rep l i cn le  

. . 
NO. ~;nsitivc E ~ n d .  
So. Smd l l r r  I' ind. 
No. Smri l iv r  T ind. 

I A B C  L a b u r r t u r i e s  V r n t u r a  R i v e r  Pruject 2002 

S m  Amlonio C r r r k  
above Lion C'ulbyun 

VCFCDIS 

I I 2 1 3  
.. So. Ephrmcmpfrrm l ' .~  : l ' . . . 3 -  2 '  2 2 2 U 4 3 2 ' 2  . . 3  3 2 i , 4 " ' : ' ~ : 3 ' -  2 3 3.:1,;: :.?,.,: 4 2 2 2 . 2 _ ' 3 ' 4  2 3 2 

SO. Plmopsr. T.S. ' .d ,,-o;;=jo u o u -I.'.'<I.:'. I -  o u o . :o . . ; : .u-  -,.o.,. o o o :u.--~:o.-, 0:. u u u .:..I.;.:. 0;' o a u . o . -  11 u II 11 e 
Yo. Trlcboplrrn Tat. . 3  2 . 2  1 I - : I : ' 3 . . . 2 . 7  5 7 7 "  .1U. 9. 5 9 6 4 5  4 5 4 I 1 ' . 8  , , I 1 1  5 2 4 6 1 3  8 V 1 

. . . . . . 
I'crcmI COIIICIOII I 8 . 4 1 7 2  % I 58.2 2 8  5 6 2  52.5 5 6  I 4i.9 29.5 19.11' I 468 41.7 67.9 .,6Y.U 74.2 18.5 538 I 1 . 1  I .  386 68.3 106 564 73.1 .Ul:l 11.9 51.7 8 . 1  48; 
l'crcrnt Filtercr, 1;7 . , 3 U  'j.7 I 4  U6  1.7 2 1 7  19.4' 16.6 161 5 2  1111 152  .,20.5 23.1. .  4 4  54 6 2  211  22.9 21.2 I 2 .  3 6  2 .  1 5 .  13.0 11.5 855 152  .%! '2.U: 2 .9  284 2116 I911 
r c r r rn l  tir.rrrs 1 2 6  5 7  3.1 111.1 6 0'. 1 1 . 1 2 6  I 15.1 3 5  15.2 3 1 . 9  24.7: 32.1 I 37.9 - 1.6 . 3.6 ., -'I.& 1 1 1  11.7 1.6 .30.1 9.U- 26.1.' 11.4 1 0  JY -1.1. - 2 1  0.6 2.5 252 I 2 4  
I'crcrnl Predaturr I 9 6 1  32.8 3 8  I 8 . 2  2 . 3  2 .  I 19.5 I 8 . 1  5 .4  1 . 4  . I I 112 2 I .  2 I I I 1.  5 . 1  . 1.1.5 . 2u.0, 2.2 2 9  3 1  15.2. 117 17.9 17u  140  19.1 
I'crcenl Sbredden ,113. . .20 '  0.1 6 5  2 5  0.11 12.3.. 14.9' I 5 9  U3  3 1  1.4 . 0 6  'U.7 0 . 1  0.1 1 1  0 7  117 . 1 5 '  0.0 1111 112 111 11.0 .1.4. 0.4 116 UO UO ':4.1 . 2.0 0 6  0; 12  I l b  

Vcmlurr R l r r r  
belo. Matillj. Dam 

Y C F C D l l  

I l l ( 3  Mrtdr. 

'Table 4. B iu l ug i ca l  m e l r i c r  a n d  r a n k i n g  scu re  b y  rep l i ca te  f u r  m u c r u i n v r r t e b r a t e r  samp led  f r u m  V e n l u r u  R i v e r  A B C  l abu rn tu r i cs  p ru j r c l .  2002 

Mntilij. CreeL 
below com8aunil) 

VCFCD13 

1 1 2 1 3  

Cmosd. brgs 
nb0.e gnz ing  

VCFCD3 

I ( 2 1 3  

SInthm Nome 

Slaliun Number 
RcpIieerrNrmbcr 

Moric 
Taxonomk rirhne.3 .. 20':- 22-..r-l8' 24 21 16 '.21:5-::26' ,25,:, 33 33 29 j. .3,0. ....'..4 1 : .;:. 35 : . 28 38 34 ;'25. :.,+ ;29;~:.f.?,.".21L 3u I1 I 1  4.~33.' ' .tG43.?;; ?.;4Uk,; 2 i .  13 20 ',31: 31~:.? 10. 31 37 I 1  
V. dom ln=a l~~ r .  3 . I 2 s  6 . . 12 5 J I I :  2 7 12.9 2" I 11.9 ,:i5.i., - . ~ ~ ~ * ~ : ~ + > u . i .  . 29.6 239 19.9 ,2210:. :.-:iti y I:; :.. :5 .... '; ::+ = -.. .>: 

13.7 81.0 10.11 ..'i$:i:: 2<3..:15:~ 21 5 I?,] 14.9 
EPT I.I. . . .  ' 3 1 3 ;...3.s:4...~?',T'-. 11 8 9 -';.s~::-. :i:!2 .'.t123.'- 8 11 7 :~ U. .,;;, . 8,:'.7';:2.7.': 1 1 6 I . 13 , :.:11. 1 4 6 : 8 :  10 \ ' Y 111 12 6 
EFT lnd r r  (./.I :,ii.j .'2~5,,,?6.2 zo I 6.9 ~ 4 . ~ )  .13:bi>ji~?. ji.1 33 8 17 I 196 39:s .- 33.q : .-4iO:.ii 286  263 36.9 3?.8 ,. -,oil I,.: jlj; 8.9 21.5 34.5 68.8 ..$:is v . 4 .  578 911 11 9 ,-+$: 40.3 -:;>;3 246  24.2 12.1 
Srmsillvy EPT Index (./.I 0.7:,t..0.0:::;0.0 0 0  0 0  0.01!.6;-14.2115.5 12.1 7 1  9 8  11:5': 11.0 - '  7.7.  2 8  5 8  I011 1.7 2 . 9 : . r 3 . 1  11.3 11.5 2.9 .24:8,, 7.3.:.-204, 11.0 U.11 V3 ,?.l 3.0.,!1:0 I P  5 8  U 6  . . . . .  . . . . . .  . . .  . . . ,, . . . . . . . .  . . . . .  . . .  . . . . .  1 .  . . . .  , . . . .  , .  - ,  . . . . .  

. . 
. . . . .  : :;t;; , :: , , .  , , , . . . . . ., . 

Pe rcn~ l  Cbiruoomid.e 66 ' - . ! o  -.l.! iU2 11 3 128 '2UY:.11.8: 120 3 r 4  174 37.5 i 46 ,  .- I5:l . .fin LO ' 71, 2.8 . ,13.0 .: 182 13.4 ,' 5.3 1.9 11.4 6.1 . - 23.6' '.24:9 ' U 6  2 3  4 9  11.4 l l .<:-iV.~ l i ' t l  235 ' 254  
Pe rcm lHyd rop~ r rh id .~  . 0 U  . 0.7. 0.1 IIU 0 0  (1.11 210.9 .18.4' 16.6 11.5 3 5  1.11 .,my 163 .12.7.-: 1 2  4 1  4 5  9.4;- . 8.7 - 4.2 3.3 1.u 7 8  :22. l ,  -13.2 ', '3.2." 13 2.6 2 9  ..03 . 0 3 '  U U  111  5 8  Ill 
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Vcalur. Rivrr 
M.1. Streel Bridge 

VCFCDU. 

1 1 1 1 3  

\'enour. River 
Foster Park 

V C F C W  

1 1 2 1 3  

Snn Antonio C r r r k  

.bore Lion Csoyun 
\'CFCDIS 

1 I 2 1 3  

Slatioiun Na- 

Slrion Nnmber 
RrpricoIeNumbn 

\'cnlurn River 
Shell Rosd 

VCFCDI 

1 1 2 1 3  

S l ~ w ~ r t  C.myoo Creek 
ulr conL'Smn Anloalo C i e k  

VCFCD8 

1 I 2 1 3  

Saa Antonio C r n k  
n-r Stcwmrl Cnnyon C r e k  

YCFCDV 

1 1 2  1 3  

San Ar,loaio Creek 
ae.r S1r.n Csnyon Cccrk 

VCFCW 

1 1 2  1 3  

Nonh  Fork LSxlllijs Crsrk 

ulr conf. Vmtur. River 
VCFCDIO 

1 1 2  1 3  

Xonh  Fe* M ~ t i l l j ~  C m k  
ds con(. V e n l u n  River 

VCFCDIO 

1 1 2  1 3  

V c a t u n  River 

VCFCDIOEMAP 
l o w e r l m i d d l ~ u p p r  

V t n t u n  R i r c r  
Main S1r-t Bridge 

VCFCDO 

1 / 2 1 3  

Vmlur. River 

VCFCDIOEMAP 
lerrrlmiddlcfuppcr 

Sonh Fork Ms l i l l j l  C r t ck  
rt ~.uging r l s ~ i o n  

VCFCDl l  

1 1 2  ( 3 

C.n.d. b r g a  
above graring 

VCFCDl  

1 1 2 1 3  

\ 'mlurs River 
bdow Mslllij. Dsm 

V C F C D l l  

1 1 2 1 3  

Venlur. River 
Shell Rosd 

YCFCDI 

1 1 2 1 3  

Sonh  Fork hl.lilijs Crrek .I gauging %lalion 

VCFCDl l  . 
1 1 2  1 3  

Mstllij. C r r r k  
brlow remmunily 

\'CFCD13 

I ( 2 1 3  

Venlura River 
F a t c r  Pnrk 

VCFCDI  

1 1 2 1 3  

Stcvmn Cnn?.oo Cr-k 
uR con(. Snn Anlonio Crc& 

VCFCDU' 

1 1 2 )  3 
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-. . 

I I I I I I I I I I I I I I I I I I I 
Sum 1 303 1 302 1 301 1 293 1 320 1 297 1 277 1 288 1 296 1 305 1 287 1 296 1. 315 1 293 1 299 1 315 1 278 1 290 

I I I I I I I I I ~ I I I I I I I I I I I I 
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I I I I I I I I I I I I I I I I I I I I 
Pyralidae 1 5 1  sh I l l  I I 
Perrophilo sp 1 5 1  r 1 2 1 6 1 1 I  1 1 3 1 2 1  1 1 8 1  1 5 1  I l l  

Sm Antonio Creek 
above Lion Canyon 

VCFCDIS 

1 1 2 1 3  

1 I 
1 I 

- Mati l ib Creek 

below cummunity 
VCFCD13 

1  1 2 1 3 
I I 

Ventura River 
below Matilija Dam 

VCFCD12 

1  1 2 1 3 
I I 

-- - -- 

.- 

Idenr im Taxa 

~ z e x  
Value 

(TV) 

- --- 
Funcrioncll 

Feeding 
Group(FFG) 

Srorron Name - -. 

-- 
Station Number 
RrplrcoreNumber 

North Fork Matilljn Creek 
U/S conl. Vcntura River 

VCFCDLU 

1 1 2  1 3  

I I 

l'entura h v e r -  - - 

VCFCDIUEMAP 
lower I m ~ d d l e I  uppa 

I I 

North Fork hlatilija Creek 
at gauging statlon 

VCFCDI l 

I / 2  1 3 
1 I 
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